' 10/18/2005 13:23 FAX 6123051228 MUETING RAASCH GEBHARDT i)013 



(19) Japan Patent Office (JPj 



<i2) Japanese Unexamined Patent 
Application Publication (A) 



(II) Japanese Unexamined Paiem 
AppHcaiion Publication Number 

H10-128902 

(43) Publication date May J 9, 1998 



(51) Int. Or 

B32B 13/04 
33/00 



Identification codes 



Fl 

B32B 



13/04 
33/00 



Request for examination Not yet requested Number of claims 3 FD (Total of 5 pages) 



(21) Application number 

(22) Dale Of application 



H8-307037 
November 1.1996 



(71) AppHcanl 

(72) Inventor 
(74) Agcni 



000002897 

Dai Nippon Printing Co.. Lid. 

1- l-l Ichigayakaga-chd. Shinjuku-ku, Tokyo-lo 

Yoshiaki Horio 

% Dai Nippon Priming Co., Ltd. 

J- 1-1 lchigayaka£a-cho, Shinjuku-ku. Tokyo-tO 

Patent auomey Alsumi KONISH1 



(54) (Title of THE invention) Inorganic decorative board 
method thereof 

(57) (ABSTRACT) 

(Problem) To provide an inorganic decorative board having 
excellent amifouling properties thai generates very litiJe peel- 
ing and is heat and fire resistant, from which adhered filth 
can be easily removed by wiping with a dry cloth when used 
around the kitchen in equipment such as a sink or a gas stove, 
and a manufacturing method thereof. 
(Means FOR solving) An inorganic decorative board in 
which a base coat layer* a m"crure priming layer, and a top- 
coat layer are sequentially laminated on the top surface of an 
inorganic subsu-ate* wherein the top-coat layer is formed with 
a thermosetting resin paini containing a fluorine group. 



excellent antilbuling properties and a manufacturing 



[see source fur figure] 
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(SCOPH OH I'ATENT CLAIMS) 

(Caim 1) An inorganic decorative board wherein a base co»t 
layer, a piciurc priming layer, and a Lop-coat layer are se- 
quentially laminated on the top surface of an inorganic sub- 
strate, said inorganic decorative board having excellent anii- 
fouling properties *nd characterized in lhai said top-coal 
layer is formed with a thermosetting resin paint containing a 
fluorine group. 

(Claim 2) An inorganic decorative hoard having excellent 
anlifouhng properties according to Claim 1 characterized in 
that said picture printing layer is formed by positioning and 
hot-pressing ihe transfer sheet of a configuration equipped 
wiih a picture printing layer formed on one side of a Lransfer 
sheet substrate such lhal ihe side having said picture priming 
layer and the base coat layer side of ihe inorganic substrate 
make contact, and ihcn peeling off the transfer sheet sub- 
strate of said transfer sheet. 

(O-AiM 3) A manufacturing method for an inorganic decora- 
tive hoard having excel Jem antifouling properties character- 
ized in thin it comprises a process wherein a transfer sheet 
formed by laminating a picture printing layer on one side of a 
transfer sheet substrate is prepared, a process in which abase 
coal layer is coated onto the surface of an inorganic subslraie, 
a process in which the picture priming layer of said transfer 
shed is positioned and hot-pressed such that it makes contact 
wiih the base coat layer of said inorganic substrain a process 
in which a picture printing layer is formed on the surface of 
the base coar layer of said inorganic substrate by peeling Off 
the transfer sheet subsmue of said transfer sheet, and a proc- 
ess in which a lop-coat layer is formed by coating and hard- 
ening a thermosetting resin paint containing a fluorine group 
on the surface of said pici ure printing surface. 

(DtTAJLED DESCRIPTION OF THE INVENTION) 
(0001) 

(TECHNICAL FIELD or- the. invention) The present invention 
relates to an interior design material, in parti cular, 10 an inor- 
ganic decorative board with favorable anti fouling properties 
that is used around the kitchen in equipment such as a sink or 
a gas stove, and a manufacturing method thereof. 
(0002) 

(PKlOR art) ConveniionaJJy known inorganic decorative 
boards used around the kitchen in equipment such as sinks 
and gas stoves include boards thai are formed by establishing 
a picture printing layer on an inorganic substrate such as a 
calcium silicate board, an asbestos slate board, or a cement 
slate board using a method in which decorative paper on 
which a printed pattern has been formed i$ adhered, a method 
in which a picture pattern is directly printed on the inorganic 
substrate, or a method in which a picture pattern is trans- 
ferred to the surface of the inorganic substrate using a trans- 
fer sheet, after which a lop-coat is formed by applying a 
transparent coating from above the picture pattern layer, but 
such boards had the drawback lhal, when used in the kitchen 
in equipment such as sinks Or gas stoves, lamp smoke or 
condiments such as soy sauce, other sauces, or curry would 
spread and attach 10 ihe surrounding walls, and the attached 
tilth would be difficult 10 remove. 

(0003) In order to resolve the drawback described above, 
boards in which a picture partem is formed using a method in 
which a picture pattern is transferred to the surface of the 
inorganic substrate and a thermosetting resin or ionizing 
radiation selling resin is used as the transparent coating for 
the lop-coai layer have been used as boards with excellent 
surface properties such as surface hardness, abrasion resis- 



tance. antifouJing properties, and scrmch resistance. How. 
ever, while mosl fitih can be removed from boards in which a 
thermosetting resin or ionizing radiation setting resin is used 
for the top-coat layer there is the problem lhal when a wet 
rag or detergent is used for tilth removal. JDih is left behind 
when wiped with a dry cloth, which is the simplest melhod of 
wiping, resulting in inferior amifouling properties, 
(0004) 

(Problem to be solved by the invention) The prcseni 
inveniion was conceived in light Of these problems, and it $ 
purpose is to provide an inorganic decoraiive board having 
excellent aniirouling properties thai generates very little peel- 
ing and is heat- and firc-rcsislani, from which adhered fillh 
can be easily removed by wiping with a dry cloth when used 
around the kitchen in equipment such as a sink or a gas stove, 
and a manufacturing melhod thereof. 
(0005) 

(Means for sOlvjng the problem) The means oJ the pre- 
sent inveniion for achieving the above purpose is an inor- 
ganic decorative board wherein a base coat layer, a picture 
printing layer, and a inp-coat layer arc sequentially laminated 
on the lop surface or an inorganic substrate, characterized in 
mat said top-coat h«yer is formed with a thermosetting resin 
paint containing a fluorine group. With this configuration, 
the top-coat layer is established on the top surface of the 
picture printing layer using a thermosetting resin paint con- 
taining a fluorine group, which improves the ;inri fouling 
properties of the decorative hoard surface and enables me 
simple removal of filth by wiping with a dry cloth. More- 
over, because the picture printing layer is formed nn the sur- 
face of the base coat of the inorganic substrate without using 
decorative paper, ii is possible to form an inorganic decora- 
tive board with no reduction in adherence even when used 
around water from a sink, for example, and wiih no worries 
regarding heat or fire resistance when used around a gas 
stove. 

(0006) It is characterized in that it is configured such that 
said picture printing layer is formed by positioning and hot- 
pressing the transfer sheet of a configuration equipped with a 
picture printing layer formed on one side of a transfer sheet 
substrate such that the side having said picture printing layer 
and the base coat layer side of the inorganic substrate make 
contact, and ihen peeling off the transfer sheet substrate Of 
the transfer sheet. As a result, it is possible to easily form a 
detailed picture-printing layer directly on the surface of ihe 
inorganic substrate without using decorative paper, 

(0007) With a manufacturing method for an inorganic deco- 
rative board having excellent antifouling properties charac- 
terized in thai it comprises a process wherein a transfer sheei 
formed by laminating a picture printing layer on one side of a 
transfer shed substrate is prepared, a process in which a base 
coal layer is coated onto the surface of an inorganic substrate, 
a process in which the picture printing layer of said transfer 
sheet is positioned and hot-pressed such that it makes contact 
with the base coat layer of said inorganic substrate, a process 
in which a picture printing layer is formed on ihe surface of 
the base coat layer of said inorganic substrate by peeling off 
ihe transfer sheet substrate of said transfer sheel, and a proc- 
ess in which a top-coat layer is formed by coating and hard- 
ening a thermosetting resin paint containing a fluorine group 
on the surface of said picture printing Surface, it is possible to 
easily and reliably manufacture an inorganic decorative 
board with excellent antifouling properties having the effects 
described above using a transfer method. 
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(0008) 

(Embodiment or the invention) Concrcic embodiments of 
the preseni invention will be described below with reference 
10 the drawings. Figure 1 is a lamination cross sectional view 
showing an embodiment of ihe inorganic decorative board of 
the present inveniion, and Figure 2 is a lamination cross sec- 
tional view that describes an example of the manufacturing 
method for ihe inorganic decorative board of the present 
invention. In ihe figures. 1 is an inorganic decorative board, 2 
is an inorganic substrate. 3 is a base coat layer. 3a is a sealer 
layer. 3b is a printer layer. a is a picture printing layer, 4a is a 
solid ink layer, 4b is a picture ink layer, 5 is a top-coat layer, 
6 is a transfer sheet, and 7 is a transfer sheet subsinue. 

(0009) As shown in figure 1, the configuration of inorganic 
decorative board 1 of the present invention is such that pic- 
ture printing layer 4 and top-coat layer 5 arc laminated on 
base coal layeT 3 established on ihe surface of inorganic sub- 
strate 2. Piciure priming layer 4 comprises solid ink layer 4a 
and picture ink layer 4b. and is formed on the surface of base 
coat layer 3 comprising sealer layer 3a and primer layer 3b 
established on ihe top surface of inorganic substrate 2 with a 
transfer method. Top-coai layer 5 h formed on the top sur- 
face of picture printing layer 4 with a thermosetting resin 
paint containing a fluorine group. 

(0010) Examples of inorganic substrate 2 used for inorganic 
decorative board I of the present invention typically include 
cement board* such as calcium silicate boards, asbestos slate 
boards, lightweight foamed concrete boards, and hollow 
extruded cement boards, gypsum boards including gypsum 
slag boards, and fiber ccmem boards such as pulp cement 
boards, asbestos cemeni boards, and splinter cement boards. 
(00 J 1) Base coat 3 is established for the purpose of prevent- 
ing alkaline constituent eluiion from inorganic substrate 2 
and producing advanced designs as a resuli of improvements 
in Ihe adherence of inorganic substrate 2 and picture printing 
bycr 4 and the transferability of picture prindng layer 4. Its 
configuration is arbitrary, and it can, of course, be further 
configured with a resin composition having both Of these 
properties, but as a method of improving quality and per- 
formance, it is desirable to use a two-layer configuration 
comprising scaler layer 3a formed from a hardening resin 
such 35 a poJyisocyanate resin, a moisture hardening methane 
resin, or a scyrene ester acrylate copolymer resin in order to 
prevent alkaline constituent eJulion, and primer layer 3b 
formed from an aery I urethane resin or ester methacrylaie 
resin paint in order to improve ihe adherence and transfer- 
ability of picture printing layer 4 to the surface of inorganic 
substrate 2, Funhermore, by coloring and making primer 
layer 3b noniransparem, it is possible to give i be board con- 
cealment properties and prevent the effects of the substrate 
color when picture printing layer 4 that is formed on die sub- 
strate is lairunaled. 

(0012) As transfer sheet 6 for the purpose of forming picture 
printing layer 4 on inorganic decorative board 1. it is prefer- 
able to use a configuration in which an arbitrary picture 
printing layer 4 is laminated on the poiyolcfin resin layer 
surface of transfer sheet .substrate 7 that is completely cov- 
ered by a polyolefin resin layer as a release layer on one side 
of a piece of thin paper. As transfer sheet substrate 7, mate- 
rial thai is used as a substrate for an ordinary transfer slieet 



such as a plastic film such as a polyethylene film, a polypro- 
pylene /Tim, or a polyester film, paper such as thin paper or 
pure white paper, or a composite film is used, and it is pref- 
erable for a material formed by laminating a polyolefin resin 
layer such as polypropylene on the top surface of a piece of 
thin paper to be used. In order to improve ihe ihermal con- 
ductivity at ihe time of transfer, it is preferable for transfer 
sheet substrate 7 to be as thin as possible, but if it is too thin, 
then the subslrdie is prone to expansion at the time of print- 
ing such as gravure printing, causing decreases in priming 
apiirude. From the perspective of printing aptitude, it is de- 
sirable for the thin paper to be underpinned, and a configura- 
tion in which a 10 to 30 ^m polyolefin resin is coated omo 
the thin paper. Moreover, by using a polyolefin rewn such as 
polyethylene or polypropylene, it is possible to easily per- 
form transfer operations by taking advantage of the thermal 
flexibility with regard to the irregular shape of the surface of 
inorganic substrate 2. 

((K)13) Picture priming layer 4 comprises solid ink layer 4a 
for full-surface solid printing and. for example, picture ink 
layer 4b that expresses surface patterns such as marble grain, 
blanket texture, and natural leather as well as abstract pat- 
terns. A general-purpose resin formed from an alkyd resin, a 
urethane resin, or a vinyl chloride resin is used as a vehicle 
for the ink that forms picture printing layer 4. and it is also 
possible to use appropriate mixtures of other additional 
agents such as organic or inorganic colorants, colorants such 
as stains, body colorants, stabilizers, plasticizers. Or solvents 
as necessary. 

(0014) Top-coat layer 5, which is formed On the outermost 
surface of inorganic decorative board 1 with excellent anti- 
fouh'ng properties of the present invention, is formed from a 
thermosetting resin layer containing a fluorine group having 
contamination prevention functionality. Jt is desirable for a 
film with excellent surface properties such as amifouling 
properties, abrasion resistance, and solvent resistance to be 
used as ihe transparent resin that forms top-coat layer 5, and 
examples Of such films include thermoplastic resins such as 
unsaturated polyester resins, epoxy resins, polyurclhanc res- 
ins, phenol resins, and melamine resins. Among these, a 
polyol consutuent having an OH group (acryl polyol, polyes- 
ter polyol, polycthcr polyol, epoxy polyoh fluorine polyol, 
etc.) is used as a base resin, and it is preferable to use a two- 
liquid hardening urethane resin formed by adding an isocy- 
an ate compound such as toluene diisocywiate, hexamethyl- 
ene diisocyanatc, Or metaxylene diisocyanaie to this as a 
hardening agent. Known coating means such as curtain flow 
coaters, roll coalers, or sprays can be used as ihe coating 
meLhod, and it is preferable for the thickness to be 20 to 50 

(0015) Examples of the thermosetting resin containing a 
fluorine group that forms top-coat layer 5 include a fluorine 
thermosetting resin formed by mixing a poJyisocyanate com- 
pound into a fluoroolefin polymer as a hardener and a fluo- 
rine-added hcai-setimg resin formed by adding and mixing a 
low molecular weight fluorine compound thermosetting resin 
into a thermosetting resin. 

(001 6) An example of a fluorine polyol resin formed by mix- 
ing a polyisocyanate compound into a fluoroolefin polymer 
as a hardener is a copolymer containing fluorine that has 
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hi least 10 m7e fluorine content based on fluoroolefin units 
und a hydroxy! group thai is suJuble in a solvent. 

(0017) The fluorine-added agent thai is mixed imo the two- 
liquid hardening urethane resin that forms top-coat layer 5 is 
a surfactant that has a perfluoroalkyl group, in which all of 
the hydrogen atoms of an alkyl group are substituted by fluo- 
rine atoms in the molecule, a hydrophilic group, or a lipo- 
philic group. Surrace modification of the resin is performed 
utilizing the surface transferability of this perfluoroalkyl 
group, and the surface orientation is improved by collecting 
perfluoroalkyJ groups in the same molecule, which enables 
transfer to the resin surface with the addition of a small quan- 
tity and the fluorine-modification of ihe resin surface. The 
resin surface Is fluorine-modified when ihe quantity of the 
fluorine surfactant added is 05 to J .0 parts by weight of the 
resin solid form, and the two- liquid hardening methane resin 
surface becomes water and nil repellent, soil resistant, and 
non-adhesive. 

(0018) Next, an example or the manufacturing method of 
inorganic decorative board J of the present invention will be 
explained using the drawing*. First, as shown in Figure 2 (a), 
transfer sheet 6, on which picture printing layer 4 comprising 
picture ink layer 4b and solid ink layer 4a is established, is 
prepared on the top surface of transfer sheet substrate 7. 
Next, base coat layer 3 comprising scaler layer 3a and primer 
layer 3h is established on the lop surface Of inorganic sub- 
srrate 2, as shown in Figure 2 (b). Next, as shown in Figure 2 
(c), picture printing layer 4 of transfer sheet 6 is superim- 
posed such that it opposes base coat layer 3 established on 
the top surface of inorganic substrate 2. and this is then hoi- 
prcsscd from the surface of this transfer sheet 6. Next, as 
shown in Figure 2 (d), transfer sheet subsirate 7 of this trans- 
fer sheet 6 is peeled off and picture printing layer 4 is estab- 
lished on the .surface of base coat layer 3 of inorganic sub- 
strate 2. Furthermore, as shown in Figure 2 (c). a thermoset- 
ting resin containing a fluorine group is coated and hardened 
on the top surface of inorganic subsirale 2 containing this 
picture printing layer 4, and as a result, top-coat layer 5 hav- 
ing antifouling properties is formed, and inorganic decorative 
board J with superior antifouling properties is thus obtained. 
(0019) 

(Examples of embodiment) 
Example of embodiment 1 

A transfer sheet was created by printing a desired pattern on 
the polyethylene resin layer surface of a transfer shect^ sub- 
strate in which a piece of thin paper weighing 40 g/m 2 was 
coated with a 20 thick polyethylene resin with a gruvure 
rotary press using an alkyd resin ink. Separately. 30 g/m 2 of a 
moisture hardening urclhane resin paim was applied to a 3 
mm thick calcium silicate board as a sealer layer, and 100 
g/m 2 of an acryl urethane resin paint was applied as a white 
primer layer and dried for 20 minutes at &0°C Next, this was 
mounted on the surface of this white primer layer such that it 
opposed the picture printing surface of the transfer sheet, and 
then hot-pressed for 5 minutes at a platen temperature of 
135*0 and a pressure level of 15 kg/cm 3 and transferred. 
After the transfer sheet substrate of this transfer sheet was 
peeled off. a fluorine acryl ureihaoe resin (made by Dainip- 
pon Ink and Chemicals (Inc.), PrJFGNSA TR-310) was ap- 



plied to the picture transfer surface with a curtain How coater 
such that the coating film thickness was 20 to 30 /*m (dry) 
and dried foT 20 minutes at «0°C, and an inorganic decora- 
tive board having antifouling properties thus obtained on 
the surface. 

(0020) Example Of EMBODIMENT 2 

A transfer sheet was crealed by printing a desired pattern on 
the polyethylene resin layer surface of a transfer sheet sub- 
strate in which a piece of thin paper weighing 40 g/m 2 was 
coated with a 20 /*m thick polyethylene resin with a gravure 
rotary press using an alkyd resin ink. Separately. 30 g/m of a 
moisture burdening urethane resin paint was applied to a 3 
mm thick calcium silicate board as a sealer layer, and 100 
g/m 2 of an acryl urethane resin painl was applied as a white 
primer layer and dried for 20 minutes at 80 6 C. Next, this was 
mounted on the surface of this white primer layer such that it 
Opposed the picture printing surface of the transfer sheet, and 
then hoi-pressed for .5 minutes at a platen temperature Of 
I35°C and a pressure level of 15 kg/cm 2 and transferred. 
After the transfer sheet substrate of this transfer sheet was 
peeled off, a transparent coating into which 1 part by weight 
of a fluorine surfactant (made by Oainippon Jnk and Chemi- 
cals (inc.). D£F£NSA MCF-323) was mixed was applied to 
100 pans by weight of a two-liquid hardening acryl urethane 
resin with a curtain flow coater such that the coating film 
thickness was 20 to 30 nm (dry) and dried for 20 minutes at 
80°C. and an inorganic decorative board having antifouling 
properties was thus obtained on the surface. 
(0021) 

(Effect of the invention) With the present invention, as 
described above, a top-coat layer is formed on the surface of 
an inorganic substrate with a thermosetting resin containing a 
fluorine group, so the antifouling properties of the decorative 
board surface are improved, and it is thereby possible to 
inexpensively obtain an inorganic decorative board with 
excellent antifouling properties from which adhered filth can 
be easily removed by wiping with a dry cloth. 
(0022) Moreover* because the picture printing layer is di- 
rectly established on the base coal layer surface formed on 
the surface of the inorganic substrate using a transfer method 
without using printing paper, it is possible to form a decora- 
tive board with no reduction in adherence even when used 
around water from a sink, for example, and with no problems 
regarding heat or fire resistance when used around a gas 
stove, and this ctm be used as a kitchen back panel. 
(Brief dhscription oh the drawings) 
(Figure 1) is a cross-sectlona] view showing an example of 
embodiment of the inorganic decoradve board of ihe present 
invention. 

(Figure 2) is a laminated cross-sectionaJ view that describes 
an example of the manufacturing meihod for die inorganic 
decorative board of the present invention. 
(Explanation of references) 

1 inorganic decorfiii ve board 

2 inorganic substrate 

3 base coat layer 
3a sealer layer 
3b primer layer 

4 picture printing layer 
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4a solid ink layer 
4b picture ink layer 
5 ioj)-coat layer 



(Figure 1) 
Iscc source for figure] 



6 transfer sheel 

7 transfer shcci sub Pirate 



(Ficunt 2) 
[see soui-cetbr figure] 



-5- 



PAGE 1 7/17 * RCVD AT 1011812005 2:24:16 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/31 * DNIS:2738300 • CSID:6123051228 * DURATION (mm-ss):0440 



